The recession might have eroded endowments and budgets at universities around the world, but it has also brought some welcome news for higher-education institutions. Science and engineering doctoral programmes in the United States are seeing a surge in applications for the coming academic year, according to data Nature has obtained from several top institutions.
The boom will give universities a larger pool of potential doctoral students to choose from. And some academic leaders are encouraged by a particularly large rise in applications from domestic students, after concerns that the United States has not been producing enough home-grown scientists and engineers.
The trend fulfils expectations based on past recessions: in hard times, graduates elect to continue their education rather than take their chances on the job market. But academic leaders had wondered whether the current recession might be different if a general lack of credit prevented potential doctoral students from obtaining financial support.
The rate at which applications has risen has surprised some analysts. Debra Stewart, president of the Council of Graduate Schools in Washington DC, says that there is typically a year-long lag between the start of a recession and the application peak. She thinks that applications could continue to rise over the next year as students apply for graduate study in 2010.
The University of California, Berkeley, told Nature that its applications for doctoral programmes in those fields climbed by almost 7% from last year, with 11,242 people applying for programmes starting this year. Berkeley awards the greatest number of science and engineering doctorates in the United States, according to the latest comprehensive data from the National Science Foundation.
The University of Michigan in Ann Arbor, the second-largest awarder of US science and engineering doctorates, saw overall application numbers climb by 16%. Engineering applications leapt by 21%, whereas those for physics actually declined slightly. Janet Weiss, dean of Michigan's graduate school, says that applications from domestic students increased more than those from students abroad.
In recent years, some business and political leaders have expressed concern over the relative dearth of domestic students getting science and engineering doctorates. The number of such degrees granted to US citizens and permanent residents peaked in the mid-1990s, fell back again until 2002, and has climbed slowly since. Over that same period, the number of doctorates granted to foreign students has grown
The lure of the lab Recession boosts applications to US graduate programmes.
The creation of human-animal hybrid embryosproposed as a way to generate embryonic stem cells without relying on scarce human eggs -has met with legislative hurdles and public outcry. But a paper published this week suggests that the approach has another, more fundamental problem: it may simply not work.
Robert Lanza and his co-workers created their hybrid embryos using a process called somatic-cell nuclear transfer, a technique made famous when it was used to create Dolly the cloned sheep in 1996. This time, the researchers replaced the nuclei of human, cow, mouse and rabbit eggs with nuclei from human non-sex, or somatic, cells.
Human-human embryos developed normally and increased their expression of many genes, including several known to be involved in pluripotency. Hybrid embryos, however, were short-lived, and failed to express known pluripotency genes properly. Lanza says that his team has ploughed through many different protocols and "thousands" of embryos over the years, without success. "At first we thought it would just be a matter of tweaking the culture conditions," says Lanza. But "the problem was far more fundamental".
Others What do you do if you have a great idea for an experiment, but are worried that the results could enable a potential biological weapon? Soon you will be able to ask a panel of experts for advice through a website being developed at the University of California, Berkeley.
Spearheaded by Stephen Maurer of the Goldman School of Public Policy and the Boalt Law School, the website is part of a suite of measures he has developed with scientists and public-policy experts to minimize the risks of biology research being misused.
The website, expected to begin operating by the end of March, will provide biologists with advice about 'dual-use research' or 'experiments of concern' -research with innocent goals that could inadvertently arm terrorists.
Scientists will be able to enter information about proposed experiments, each of which will be reviewed by a different panel of three experts. The panels will include at least one security expert and one biologist. They will deliver a verdict on whether the work raises any security concerns, and if so, how those concerns might be addressed. The entire process should take about two weeks, says Maurer.
Maurer has lined up experiments to beta-test the site and, if those go well, the site could open for business as early as April. The portal is supported by the Carnegie Corporation of New York, a philanthropic funding body.
Experiments of concern have long troubled scientists and policy-makers, not least because most security reviews of such experiments occur at a very late stage -when the work is already finished and ready to publish.
For example, when scientists reconstructed the genome of the 1918 influenza virus and submitted their paper to Science in 2005, US government officials and the National Science Advisory Board for Biosecurity (NSABB) were consulted about the work. At the behest of the NSABB, Science ran an editorial explaining why it had published the work -even though the paper was in press by the time the advisory board made its request (see Nature 437, 794; 2005). The new portal is designed to provide feedback before work begins, so such problems don't arise. "It will be a place where people can ask questions, and other people can learn from those questions, so they don't have to ask them," says Michael Imperiale, a virologist and immunologist at the University of Michigan, Ann Arbor, who is a member of the NSABB. Some information about the submitted experiments will be displayed on the website, although Maurer says reasonable confidentiality measures will be undertaken, such as holding back proprietary information until the work is published. Maurer admits that the portal's success will depend on how many scientists use it. But he is optimistic because the idea came from the community that will use it, and many scientists have already agreed to serve as expert reviewers.
"There is an instinct in the community that if you think you're talking about an experiment of concern, you should ask someone -but biosecurity people are scarce on the average campus," he says. The portal is designed to be a help, rather than a burden, in these situations. "People have enough layers of paperwork in their lives," says Maurer. "The idea is to make this as painless as possible."
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Experiments of concern portal: http://tinyurl. com/bcccnu. by more than 70%. Although the number of foreign students dropped in the years after the 2001 terrorist attacks, it has risen in recent years.
The trend in domestic students this year was also apparent at the University of Illinois at Urbana-Champaign, another top-five school for science and engineering doctorates. Domestic applications rose by 25%, whereas foreign ones rose by 13%.
The Massachusetts Institute of Technology in Cambridge, the third-largest awarder of science and engineering doctorates, received 9,475 doctoral applications this year, a 6% increase. During the previous four years, the growth in applications had held steady at about 4% a year.
Other universities, such as the University of Toronto in Canada, the Johns Hopkins University in Baltimore, Maryland, and Duke University in Durham, North Carolina, have also reported large rises in graduate applications, says Stewart.
Although graduate deans view the numbers as a positive sign, most universities are unlikely to expand the number they enrol because they lack the resources to support more graduate students. The application surge "is happening right at the same time that most universities are undergoing the most serious financial constraints they have faced in decades and decades", says Stewart. initially guided by proteins and RNA found in the egg, with control eventually passing to DNA in the nucleus. This transfer of power occurs in humans when the embryo has reached four to eight cells; but in mice it happens at the two-cell stage, and this mismatch may disrupt development.
Furthermore, the nuclear genome may have difficulty communicating with energy-producing structures called mitochondria -which are inherited directly from the mother, through the egg -from distantly related species.
If researchers can find the reason why some hybrid embryos stop developing, they might be able to circumvent those roadblocks by altering the expression of specific genes, says cell biologist Jose Cibelli of Michigan State University in East Lansing.
Meanwhile, there may be other ways to reprogram a cell with a different species' DNA, notes embryologist Anthony Perry at the RIKEN Center for Developmental Biology in Kobe, Japan. "Is there really only one path that will give you a pup? Surely the answer is no," he says. "It's too early to write off interspecies hybrids."
